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37
Chromosome segregation is the essential biological processes, in which chromosomes are 38 partitioned into the two daughter cells during cell division. In eukaryotes, chromosome 39 segregation is carried out by the spindle, which is predominately composed of microtubules.
40
Chromosomes first align in the middle of the spindle, and are then segregated in anaphase. It is 41 often the case that chromosome segregation is accompanied by an elongation of the spindle. In chromosome-to-pole distance shrank at a faster rate than the poles separate (i.e. Anaphase A and
211
Anaphase B were both underway at this time). We photobleached GFP-labeled tubulin to create 212 two parallel fiducial marks on microtubules near the spindle center ( Figure 4D , left).
213
Kymographs showed that these fiducial marks moved apart at a speed similar to the speed of We next sought to investigate the coupling between the central-spindle microtubules and 228 chromosomes in C. elegans mitotic spindles using our custom laser ablation system. We first cut 229 a rectangular plane, 4-µm in length by 6-µm in depth, perpendicular to the spindle axis halfway-
230
through between separating chromosomes in gpr-1/2(RNAi) embryos ( Figure 5A ; Movie S5).
231
Cuts were performed 30-60 seconds after the onset of anaphase when chromosomes and poles 232 move away from the spindle center at a speed of 1.2 ± 0.1 µm/min and 0.5 ± 0.1 µm/min, 233 respectively, so that chromosomes move toward poles at a speed of 0.7 ± 0.1 µm/min. Thus, at 234 this time, the chromosome-to-pole distance shrinks at a faster rate than the poles separate (i.e. To test the coupling of these inter-chromosomal microtubules to chromosomes, we used 302 laser ablation to cut them during anaphase ( Figure 6B ; Movie S7). We found that, as in mitotic Live imaging was performed using a spinning disk confocal microscope (Nikon Ti2000,
409
Yokugawa CSU-X1), equipped with 488-nm and 561-nm diode lasers, an EMCCD camera 
416
Laser ablation
417
The laser ablation system was constructed on the above-mentioned spinning disk confocal 
431
Photobleaching experiments
432
Photobleaching experiments used the same set-up and software control as the laser ablation,
433
except that a 80MHz Ti:sapphire pulsed laser was used (800nm wavelength, ~70 fs pulse-width, 
